Bacterial and virus infections cause serious problems in maintaining laboratory animals in a clean state. Serological checking of laboratory animals for infection with murine indigenous viruses has been reported in the United States (Parker, Tennant and Ward, 1966; Parker, Hercules and von Kaenel, 1967) , Japan (Fukumi et al., 1962; Fuj iwara, 1971; Fuj iwara, Tanishima and Tanaka, 1979) and the United Kingdom (Carthew and Verstraete, 1978) . To scrutinize the status of murine virus infections among laboratory rodents in Japan, animals from commercial breeders and various research institutions including this institute have been examined serologically since 1973.
Serological examinations for antibodies to Sendai virus (Sendai), mouse hepatitis virus (MHV), reovirus type 3 (reo 3), and mouse adenovirus (MAd) were conducted on laboratory rodents during the period from 1973 through 1976 and the serological data obtained were analyzed to find the mode of transmission of the viruses among animals under conventional condition, since the majority of animals used in this institute were conventional ones until 1976 and specific pathogen-free (SPF) animals (mice and rats) increased in number thereafter.
Sera of animals were collected in this institute during the period from 1973 through 1976; 2,209 sera of 196 mouse colonies, 890 sera of 71 rat colonies, 51 sera of three hamster colonies, 69 sera of 12 guinea-pig colonies and 13 sera of four Mongolian gerbil colonies from commercial breeders and research institutions. Some of the animals were to be used in this institute. The animals were maintained and bred under conventional care and management. Serological checking for the viruses was made at the age older than 8 weeks. Blood samples were taken by heart puncture. The serum was diluted 1:5 with veronal buffered SUZUKI et al. Vol. 35 saline and heated at 56 C for 30 min for the complement fixation (CF) test. The CF test was performed by Kolmer's microtitration method (Sever, 1962) with some modification (Shimojo et al., 1966) , in which 20 units of hemolysin was used instead of 3 units prescribed in the original method. The serum titers of 1:5 or greater were considered seropositive. The diagnostic antigens of Sendai, MHV, reo 3 and MAd were prepared as follows: H strain of Sendai, given by Dr. Y. Takeuchi, Department of Virology and Rickettsiology of this institute, was propagated in chicken embryonated eggs by the method described previously (Suzuki et al., 1982) . The allantoic fluid was collected, treated with 0.05% formaldehyde for 24 hr at 4 C and dialyzed against phosphate buffered saline. MHV antigen derived from MHV-2 (Pr) (Fujiwara, 1971) was kindly supplied by Dr. K. Fujiwara, Institute of Medical Science, University of Tokyo. Abney strain of reo 3 (Rosen et al., 1960) , obtained from Department of Enteroviruses of this institute, was propagated in primary cultures of cynomolgus monkey kidney (MK) cells. The infected MK cells were freeze-thawed four times and clarified by centrifugation at 3,000 rpm for 15 min. FL strain of MAd (Hartley and Rowe, 1960) , kindly supplied by Dr. K. Hashimoto, Tokai University School of Medicine, was propagated in primary cultures of mouse embryo kidney (MEK) cells. The infected MEK cells were freeze-thawed six times and clarified by centrifugation at 3,000 rpm for 15 min. These viral antigens were found to be stable on storage at -20 C. The antigens prepared as above were tested by checkerboard titration with homologous guinea-pig antisera. The antibody titer of anti-Sendai guinea-pig serum was 1:256, anti-MHV serum 1:256, anti-reo 3 serum 1:64, and anti-MAd serum 1:256. No antiserum reacted with any heterologous antigen at a serum dilution of 1:8. Table I summarizes the frequency of rodent colonies containing at least one seropositive animal for one of the above four viruses. The antibody to Sendai was detected in 46% of mouse, 28% of rat, and 33% of guinea-pig colonies. The antibody to MHV was detected in 19% of mouse and 8% of rat colonies, while the antibody to reo 3 in 8% of mouse, 16% of rat, and 33% of guinea- pig colonies. No mouse colony was infected with MAd, but 8% of rat colonies were. Hamster colonies were also infected by the four agents . Four colonies of Mongolian gerbils were free from these four viruses . Sera of 11 germ-free mice , 802 SPF mice, 28 SPF rats and 28 SPF guinea pigs were similarly examined, but none was found to contain antibody to any of the viruses. Table II shows the frequency of various combinations of antibodies in mouse, rat and guinea-pig colonies and in the whole population of each species . Among mouse colonies, infestation with Sendai alone was most frequent , followed by Sendai plus MHV, Sendai plus reo 3, and MHV alone . Sendai alone was most frequent also among rat colonies, followed by reo 3 alone . After these combinations, Sendai plus MAd or MAd alone followed . Combinations other than those presented in Table II were also found but the frequencies in the whole population were negligible. The antibody to Sendai alone , reo 3 alone, and Sendai plus reo 3 were found at a similar frequency among guineapig colonies. The antibody to Sendai alone was most frequent also in the whole population of mice and that of rats.
On the other hand, the proportions of seropositive mice and rats for MHV and reo 3 among all the populations were significantly lower than those of colonies infected by these agents. This discrepancy was due to a relatively low prevalence of these agents in a colony. This is more clearly seen in Fig. 1 , which shows the distribution of seropositive rates of infected colonies . In the mouse colonies infected with Sendai, more than 70% animals were seropositive , indi- reo 3 infections in mice, Sendai and reo 3 infections in guinea pigs, and infections with all four viruses in rats and hamsters should be emphasized.
